Down-regulation and decreased activity of cyclin-dependent kinase 2 in H2O2-induced premature senescence.
Premature senescence of human diploid fibroblasts (HDFs) induced by exposure to H2O2 at subcytotoxic concentration is characterized by many biomarkers of normal senescence such as irreversible growth arrest. Cyclin-dependent kinase inhibitor (CdKI) p21(Waf-1) is overexpressed in H2O2- and tert-butylhydroperoxide-induced premature senescence, likely explaining in part the hypophosphorylation of the retinoblastoma protein. p21(Waf-1) is known to inhibit the kinase activity of the cyclin-dependent kinase (CdK) 4 and 6 cyclin complexes. In this work, we investigated whether the kinase activity of the CdK4 and 6 cyclin complexes can be modulated by CdKI p16(Ink-4a), by changes in the protein level of CdKs and cyclins, or by changes in kinase activity of these CdKs not directly involving CdKIs. RNase protection assay, semi-quantitative RT-PCR, Western blot and kinase assay showed that the mRNA level, protein and kinase activity of CdK2 are decreased at 72h after H2O2 stress. These results suggest that the hypophosphorylation of the retinoblastoma protein is mediated in part by a decrease of the kinase activity of CdK2 not directly involving CdKIs. This CdK2-mediated effect should be considered in addition to the inhibition of cyclin D-CdK4 and 6 complexes by CdKI p21(Waf-1).